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Solution 

By the definition, from Fig. 13.1 
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From Eq. (13.3) 
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From Eq. (1.36) 

c = 5“'( 12 Tor £ ) = - 0 ' 1783 

From Eq. (13.5) 
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<y a = 35,000 — 


0.1783 x 30 x 10 6 
2 x (20,000) 1 / 2 


= 16,000 psi 


(110.3 N/mm 2 ) 


Hence, using formula (13.7c), the mean stress is found to be 


(T m = 80,000 


16,000 

35,000 


= 43,400 psi (299.2 N/mm 2 ) 


The corresponding maximum stress follows from Eq. (13.7a): 
(Tmax = 43,400 + 16,000 = 59,400 psi (409.6 N/mm 2 ) ♦ 


The stress calculated in Design Problem 13.2 is often referred to as the pseu¬ 
doelastic limit , because low-cycle fatigue is expected to extend beyond the elastic 
limit. When <r a = 0, cr m = cr y , which gives the following condition for the number 
of cycles to failure: 


N = 


C 2 E 2 


(13.8) 


For the numerical data given in Design Problem 13.2, the lowest number of cycles 
to failure at a mean stress equal to 80,000 psi would be 1120. Hence, the lowest 
number of cycles to failure at yield depends only on the strain at yield and the 
reduction of area based on a standard tensile test. Equations (13.6) and (13.8) also 
indicate that, as the brittleness of the material increases, the number of cycles to 
failure falls off rather rapidly. The ideally brittle material, based on Eq. (13.6), is 
that at which C tends to zero. 



